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4.  REVIEW PHASE:
NASA program (select all applicable)
HAZARD
Please select the type of device to be exempted.
10. HAZARD CATEGORY & RISK LIKELIHOOD:
NASA program (select all applicable)
MITIGATION
Please select the type of device to be exempted.
13. HAZARD MITIGATION/CONTROLS:
NASA program (select all applicable)
MITIGATED BY:
NASA program (select all applicable)
15. STATUS OF VERIFICATION:
NASA program (select all applicable)
NASA ELV PAYLOAD SAFETY HAZARD REPORT (HR) INSTRUCTIONS
1.  HAZARD REPORT #:  Identification of the HR number unique to the hazard title and Hazard Report.  The number shall start with the year (two digit format) followed by the sequential numbering of specific Hazard Reports (two digits) followed by the first three letters of the payload project's acronym.  For example, using the project MAVEN spacecraft, the corresponding number would be 13-01-MAV.
2.  INITIATION DATE:  Enter the date of preparation of the HR.  Use the month, day and year format (MM/DD/YYYY).
3.  MISSION/PAYLOAD PROJECT NAME: Enter the mission name (acronyms are acceptable) for which the HR is being written.
PAYLOAD SYSTEM SAFETY ENGINEER:  Enter name, affiliated organization, email address and phone number of the payload system safety engineer drafting or responsible for the HR.
4.  REVIEW PHASE:  Check the appropriate safety review phase number.
5.  SYSTEM/SUBSYSTEM:  Identify the system/subsystem within the payload.  Any system details needed for a complete understanding of the system should be in the system description section of the payload Safety Data Package.  Drawings and schematics should have relevant components labeled with levels of control and inhibits numbered.  
Combining System/Subsystems:  System/Subsystem definitions should not cause subdivision of HR's.  For example, the following two hazard titles address the same hazard but were incorrectly put on separate HR's because causes and controls were in separate subsystems.
Subsystem         Hazard
Electrical                  “Inadvertent deployment of solar array caused by Electrical Components Failures”
Ordnance                  “Inadvertent deployment of solar array caused by Pyrotechnic Firing”
The required approach is to have one hazard title (and one report) for each hazard regardless of the number of subsystems or procedures involved.  In this case, the appropriate HR title is “Inadvertent deployment of solar array.”
The following is a suggested listing of systems with some of their typical subsystems.  Other system and subsystem listings may be used as well.
System                           Subsystem
Structure                           A/B Clampband
Power                           Battery, Solar Arrays, Electrical Distribution
Communications                  Antennas, HGA
Propulsion                           
Guidance and Control         Reaction Wheels 
Instrument                  Impact Boom, Doors, SWAVES Antennas
Ordnance
Hazardous Materials
GSE Electrical Materials         
GSE Mechanical Materials
System Interfaces                  S/C, Human, Facility 
Environmental
Ionized Radiation
Non-Ionized Radiation
Propellants
Mechanical
Electrical/Electronics
Human Factors
6.  HAZARD GROUP:  Include a description in terms of one or more generic hazards, such as fire/explosion, impact, or toxic (see list below).  
During the analytical process to identify hazards, the payload organization should attempt to define the hazards in terms of the hazard groups listed below.  The difficulty with such lists is that there is considerable overlap between some hazard groups, and assignment of some unsafe act or condition to any one group is arbitrary.  What is important is that potentially hazardous items or conditions are identified, described, and tracked through the safety review process.
This is a summary listing of the hazard groups:
Acceleration  - Any mass that undergoes a change in speed or direction with enough force to damage equipment or personnel.  This includes acceleration due to gravity.
Asphyxiation  - Any condition capable or displacing the oxygen content in air below 19.5%.
Contamination  - Release of gas, vapor, fluid, or particulate matter that is detrimental to personnel or spacecraft.
Corrosion  - Any condition capable of causing corrosion and degradation to the equipment, spacecraft, or personnel. 
Electrical  - Exposure to any “live” electrical circuit causing shock, burn, or ignition of combustibles, and electrostatic discharge.
Fire/Explosion  - Initiation of flammable or explosive material.
Impact  - Contact with an object with enough force to cause damage or injury. 
Injury or Illness  - Any condition that causes injury or illness to the personnel.         
Noise  - Personnel exposure to noise that can cause an involuntary reaction, interference with communications, or damage to hearing. 
Pressure  - Over-pressurization or container rupture causing whipping, fragments, or blast material. 
Ionizing Radiation  - Exposure to radioactive material harmful to personnel.
Non-Ionizing Radiation  - Exposure of personnel and equipment to radio frequency sources, laser, and ultra violet, infrared, or intense visible light.
Temperature  - Departure above or below normal temperatures that can cause skin burns,    structural degradation, or equipment malfunction. 
Toxic  - Materials that pose hazards of health effects, fires and explosions, or reactivity.                  
         
Separation of Hazards:  Subdivide the suggested hazard title (and report) if more appropriate for your payload.  For example, one suggested common hazard is “Inadvertent release of hazardous materials.”  Payloads that contain several hazardous materials that are controlled differently may find that grouping these into a single HR is cumbersome.  Therefore, an equivalent approach could be to have two HR's as shown below:
1.  “Inadvertent release of LOX”
2.  “Inadvertent release of Hydrazine”
7.  DATE:  Insert the date completed or revised using the (MM/DD/YYYY) format.
8.  APPLICABLE SAFETY REQUIREMENTS:  The detailing of safety requirements on the HR indicates what requirements are to be satisfied within the hazard controls.  These requirements should be specified by document number and title, section/paragraph/sub-paragraph.  In addition to listing safety requirements used to control the hazard, provide other requirements used as controls. 
9.  HAZARD TITLE:  The title should include a brief descriptive reference to the hazard to be addressed in the HR.
10.  HAZARD CATEGORY & RISK LIKELIHOOD:  Mark the appropriate block for hazard category and risk likelihood (critical, catastrophic, marginal or negligible/frequent, reasonably probable, occasional, remote, extremely improbable) using the definitions provided in the figure below which is available in NASA-STD 8719.24 (Volume 1, figure 3.2) as well as AFSPCMAN 91-710.
HAZARD SEVERITY
POTENTIAL CONSEQUENCES
PROBABILITY*
Category
Personnel
Illness/Injury
Equipment
Loss($)
Unit
Downtime
Data
Compromise
A
B
C
D
E
I
Catastrophic
May cause death.
> 1,000,000
> 4 months
Data is never recoverable or primary program objectives are lost.
II
Critical
May cause severe injury or severe occupational illness.
200,000
to
1,000,000
2 weeks
to
4 months
May cause repeat of test program.
III
Marginal
May cause minor injury or minor occupational illness.
10,000
to
200,000
1 Day
to
2 Weeks
May cause repeat of test period.
IV
Negligible
Will not result in injury or occupational illness.
< 10,000
< 1 Day
May cause repeat of data point, or data may require minor manipulation or computer rerun.
*Probability refers to the probability that the potential consequence will occur in the life cycle of the system (test/activity/operation).
Use the following list to determine the appropriate Risk Level.
NASA program (select all applicable)
DESCRIPTION**
A
Frequent
B
Reasonably probable
C
Occasional
D
Remote
E
Extremely Improbable
THRESHOLD LEVEL
8X10-2
8X10-3
8X10-4
8X10-5
PROBABILITY VALUE
SPECIFIC INDIVIDUAL ITEM
FLEET OR INVENTORY***
3X10-1
Likely to occur repeatedly
Continuously experienced
3X10-2
Likely to occur several times
Will occur frequently
3X10-3
Likely to occur sometime
Will occur several times
3X10-4
Unlikely to  occur, but possible
Unlikely, but can reasonably be  expected to occur
3X10-5
The probability of occurrence cannot be distinguished from zero
Unlikely to occur, but possible
11.  DESCRIPTION OF HAZARD:  The hazard description should define the risk situation, event or scenario including the unsafe act or condition and its effect on the payload, GSE or personnel.  Any limits or restrictions to the applicability of the HR should be reflected in the description.  The description should be made explicit to the flight equipment involved. 
A hazard is defined as a potential risk situation caused by an unsafe act or condition.  Hazards can be found in hardware/software systems, the man-machine relationship, or both.  For payload safety, the scope of hazards to be reported are those related to the following: personnel injury or death, damage to or loss of the payload/equipment, or the use of contingency or emergency operations.  The payload organization must perform hazard analyses to identify the potential hazards that exist in a payload design or operations, potential causes for these hazards, the specific hazard controls, and how control of these hazards will be verified.  This information is then documented on a payload HR(s).
Hazards exist (and HR's are needed) whenever an energy source and/or hazardous materials exists.  For example, exposure to hydrazine (toxic) is a hazard applicable to all payloads containing hydrazine, regardless of the degree of control.  This hazard can be controlled but not eliminated.  The only way to eliminate the hazard is to eliminate the hydrazine.
12.  HAZARD CAUSES:  An unsafe act or condition which may lead to the hazardous event is defined as a cause.  Hazard causes shall be identified down to the level at which controls are to be applied and shall consider environments, software errors, hardware failures, secondary failures/conditions, procedural errors, operationally induced external and internal failures and human errors/limitations.  
Itemize the identified causes for the risk situation and the unsafe act or condition listed under the hazard description.  Hazard causes may be environmental, personnel error, design characteristics, procedural deficiencies, or subsystem malfunctions.  Causes should be established at a level of detail necessary to explain the event path to the hazard.  If a cause from a guideline does not apply, then it should not be carried to the formal HR.  Any additional causes applicable to the payload design should be added. 
13.  HAZARD MITIGATION/CONTROLS:  Provide a summary of mitigation/controls with sufficient detail to clearly reflect critical controls which mitigate/control the hazard.  Identify the design features and provide narrative description of the appropriate safety devices, alarm/caution and warning device, or special automatic/manual procedures used to eliminate, reduce, safe, or counter the hazards resulting from each hazard cause.  Reference must include the document number.  
If procedures or processes in manufacturing or assembly are critical elements in controlling hazards, the procedures and/or processes must be so identified and addressed individually.  This section of the HR shall be initially completed for Safety Data Package I submittal and updated as required for each subsequent Safety Data package and corresponding safety review.  A direct correlation (indexing) between each hazard cause and the corresponding hazard control(s) must be clearly shown on the HR. 
14.  SAFETY VERIFICATION METHODS:  Provide a summary of the methods used to verify the hazard controls.  Summaries will include sufficient detail/explanation of testing, inspection, and analysis which mitigate the hazard and support hazard closure of risk acceptance rationale.  Verification methods include analyses, tests, inspections, and operations and maintenance requirements.  Identify the verification reference by document number and title, section/paragraph/sub-paragraph as applicable.  
Identify the methods used to assure the effectiveness of the hazard controls and the methods used to assure that the payload meets applicable safety requirements.  For Safety Data Package I and Safety Review (SR) I, this section should include the types of tests, analyses, inspections or procedures (e.g., vibration testing, fracture analysis) to be used to verify each hazard control, including all payload-provided services or interfaces.  A direct correlation (indexing) between each verification method and the corresponding hazard control must be clearly shown on the report.  Where procedures or processes in manufacturing or assembly are critical elements in controlling hazards, where the results cannot or will not be verified by subsequent inspection or test, it is mandatory to ensure that the procedure or process is adequate for the purpose and that the steps of the procedure or process are verified as they occur.  An independent verifier, as delineated by the payload organization, shall attest to proper completion of the procedure or process.  For Safety Data Package II and SR II, this section should be updated to refer to specific test (or analysis) procedures and a summary of criteria to be used.  For Safety Data Package III and SR III, all safety verifications should be completed or transferred to a Safety Verification Tracking Log, and this section should be updated to reflect any changes in the verification methods made after the SR II review.
15.  STATUS OF VERIFICATION:  Utilize the following Categories when discussing the status of the individual hazard causes, controls and safety verifications listed within the HR.
Categories
CLOSED  - Actions to eliminate or control the cause have been completed and the project accepts the risk associated with the hazard as not a constraint to shipping and payload processing.  The status determination must be acceptable to the PSWG.  
OPEN  - Open indicates those causes on which action to eliminate or control the hazard has not been completed.  The program/project has not accepted the risk associated with the hazard and the hazard is a constraint to payload processing and shipping.
SVTL  - An Open Cause will be transferred to a Safety Verification Tracking Log until closed. 
For Safety Data Package I and SR I, provide a tentative schedule for completion of each verification task (if available).  For Safety Data Package II and SR II, specify the schedule for the completion of each specific verification test, analysis, or inspection.  For Safety Data Package III and SR III, all safety verification should be completed; if any verifications are open at SR III, they should be transferred to the Safety Verification Tracking Log.  The Safety Verification Tracking Log should be included in the Safety Data Package III. 
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